Characterization of crystalline drug nanoparticles using atomic force microscopy and complementary techniques.
The purpose of this work was to image crystalline drug nanoparticles from a liquid dispersion and in a solid dosage form for the determination of size, shape, and distribution. Crystalline drug nanoparticles were adsorbed from a colloidal dispersion on glass for atomic force microscopy (AFM) imaging. Nanoparticles that were spray coated onto a host bead were exposed by ultramicrotomy for scanning electron microscopy and AFM examination. The adsorbed drug nanoparticles were measured by AFM to have a mean diameter of 95 nm and an average aspect ratio of 1.3. Nanoparticles observed in the solid dosage form had a size and shape similar to drug nanoparticles in the dispersion. Particle size distribution from AFM measurement agreed well with data from field emission scanning electron microscopy, static light scattering, and X-ray powder diffraction. AFM is demonstrated to be a valuable tool in visualization and quantification of drug nanoparticle crystals in formulations. In addition to accurate size measurement, AFM readily provides shape and structural information of nanoparticles, which cannot be obtained by light scattering. Ultramicrotomy is a good sample preparation method to expose the interior of solid dosage forms with minimal structural alteration for microscopic examination.